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Abstract

3D treatment planning helps to assess the position of a jaw in all the dimensions and plan surgery. Rapid prototyping technology
allows for rapid construction of bony models. The present case report shows the use of stereolithographic model to plan bilateral

sagittal split osteotomy for patient with facial asymmetry.
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Introduction

The aim of orthognathic surgery is to treat any jaw imbalances,
bringaboutanimprovementinbite, which could otherwiseadversely
affect the esthetics and function. 3 dimensional movements can
be performed by model surgery which helps in the fabrication
of inter-occlusal splint needed for achieving good occlusion and
function. However, the outcome of model surgery depends upon
the expertise of the individual as well as accuracy of movements
[1,2]. The recent advances in digital technology help to overcome
such limitations. Rapid prototyping is one such technique that
helps fabricate stereolithographic models from images captured by
cone beam computed tomography or magnetic resonance imaging
[3]- This method has 2 stages: one virtual which involves preparing
a simulation model through various image processing tools and
second is generation of a physical model through computer aided
designing (CAD) [4].

Case Report

A patient reported to the Department of Orthodontics with a
clicking sound on right TM]J, difficulty in opening mouth as well as
deviation of the lower jaw. He reported no history of trauma but had
undergone orthodontic treatment 2 years back. He had undergone
lower first premolar extraction but discontinued orthodontic
treatment in between. His extra-oral examination revealed a
straight profile and chin point deviated to the right side by 3 mm
in the frontal view. Smile analysis showed maxillary arch canted to
the left side. Intraoral examination showed class IIl incisor relation,

lower first premolars extracted, a class III molar on the left side, a
class [ molar relation on the right side and entire cross bite with
respect to right side of the jaw. Lower midline was deviated to the
right side by 3.5mm.

Final diagnosis for the patient was skeletal class Il and dental
Angle’s class 11l subdivision left side malocclusion with chin point
deviated torightside by 3mm and cross bite withrespecttorightside
and lower midline deviation by 3.5 mm to right side. Cephalometric
records (Figure 1) and plaster models were prepared.
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L Figure 1: Pretreatment lateral cephalogram and OPG.

Treatment objectives

a) Coordination of upper and lower arches
b)  Correction of class III skeletal pattern and asymmetry
c¢) Correction of Maxillary cant

d) Correction of cross bite and improvement in bite
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e)  Achievement of class I incisor relationship

Treatment plan

a) Combined surgical orthodontic plan to correct the bite
and malocclusion

b)  Muscle deprogramming
c¢)  Alignment and coordination of upper and lower arches

d) Surgery - Asymmetric set back and rotation of the
mandibular arch Post-surgical finishing and debonding

Treatment progress

Pre-surgical procedure: Treatment started with muscle
deprogramming with a butterfly deprogrammer (Figure 2). After 6
weeks of the appliance wear, the patient reported an improvement
during opening and closing of jaw. The mouth opening also
improved and clicking sound disappeared. This was followed by
the placement of 0.022” preadjusted edgewise brackets and molar
tubes (MBT Victory series, 3M,
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L Figure 2: Butterfly deprogrammer. )

UNITEK, Monrovia, CA, USA). Leveling and alignment with
0.016” NiTi archwire (d-tech, Wagholi, Pune, India) and well-
coordinated 0.018” stainless steel (S.S.) arch wires (A.]. Wilcock
Premium Plus Australian arch wire, Whittlesea, Victoria, Australia)
was done. During the alignment phase almost 6 months before the
planned surgery, lower third molars were extracted. 0.019x0.025”
stainless steel wire (Truforce, Ortho Technology, Inc., Tampa, USA)
was then placed with hooks to finish the pre-surgical phase (Figure
3). Patient was then referred to Department of Oral surgery.
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Figure 3: Pre-surgical intra oral and extra oral photographs.

On the day surgery, patient reported with debonded molar
tubes due to a minor accident. Further plan of taking a pre-surgical
CT scan was then performed (Figure 4) and a stereolithographic
model was prepared from the same. After planning mock surgery

on patient’s casts and rapid prototype model, an acceptable bite
was established by performing a rotational BSSO (bilateral sagittal
split osteotomy). Patient insisted on a single jaw surgery, so the plan
was designed to correct the mandibular deviation and maxillary

cant was left untouched (Figure 5).
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Figure 5: Stereolithographic model prepared from CT scan

and mock surgery performed.
J

Surgical procedure

Under aseptic precaution after securing adequate general
anesthesia, local anesthesia was given bilaterally in the posterior
mandibular region. Soft tissue incision was given first on right side
along the anterior border of the ramus of mandible up to first molar
region. Incision was done subperiosteally to expose the coronoid
notch superiorly. Markings were made for osteotomy cut with pencil
and steps were followed in the same sequence as model surgery
on stereolithographic model. First horizontal corticotomy cut was
given along the medial aspect of the mandible above the mandibular
canal. Second vertical corticotomy cut was given between internal
and external oblique ridge continuing along the lateral aspect of
mandible up to distal aspect of first molar. Third vertical osteotomy
cut was given along the body of mandible from lower border of
the mandible joining the intermediate cut superiorly. Then, the
center corticotomy cut was given and osteotomy was completed.
Similar steps were performed on the left side. The proximal and
distal segments were mobilized and nerve was identified in the
distal segment. The teeth were guided into desired occlusion and
maxillo-mandibular fixation was done using 26 gauge wire. Thus,
a rotational BSSO was performed. Condyle was guided into its
centric position using condylar guiding device holding the distal
part of proximal segment superiorly and posteriorly. 4 Bur holes
(2 on either side of osteotomy) of 1.6mm in diameter were drilled.
Mandibular plate fixation was done with screws (2x8mm); after
which the inter-maxillary fixation (IMF) was released and occlusion
was reassessed on opening and closing the mouth which was found
to be satisfactory. Patient recovered well from the anesthesia and
was shifted to post-operative ICU.
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Post-surgical procedure

Post surgically, a class 1 canine on right side and class 3 molar
relation bilaterally was achieved, however, end on canine was
achieved on the left side. Slight maxillary canting was present,
however patient refused for further intervention. The patient was
asked to maintain the appliance for next 6 months to check for the
stability of treatment. After 6 months the appliance was debonded
and a fixed lingual retainer was bonded in the lower arch and a
removable Hawley’s retainer in the upper was given (Figures 6 &
7). The patient was advised to get the upper third molars extracted.
4 1\

Figure 6: Post treatment intra oral and extra oral
photographs.

Figure 7: Post treatment lateral cephalogram and OPG.

Results

The first molars were successfully brought into a Class-III
relationship with correction of cross bite. Treatment time was 2
years. A comparison of postero-anterior cephalogram revealed an
improvement in chin point deviation (Figure 8). End of treatment,
a proper overjet and overbite with improvement in appearance as
well function was achieved. Patient reported lack of clicking sound

and an improvement in bite.
4 2\

Figure 8: Comparison of PA cephalogram pre and post-

surgery.

Discussion

Development of high-resolution computed imaging and
modelling technologies has been extremely useful when diagnosing
and planning the treatment of maxillofacial deformities. Mankovich
et al [5] was the first to report the use of rapid prototyping
technology for construction of bony models. Stereolithographic
models are three-dimensional (3D) models thatallow 3 dimensional
assessments of hard tissue structures. These models are made of
polypropylene/ABS-like material. Other materials available are
epoxy and acrylic resins. Selective coloring of the vital structures
is also possible by a technique of color stereolithography, which
allows to mark out important vital structures. This method has been
widely applied as an aid in patients with complex heart diseases
[6], cochlear implant surgery [7], cranio-maxillofacial surgery [8],
trauma cases [9], placing dental implants [10] and even designing
attachments for impacted canine [11].

In maxillofacial surgery, the accurate replicas help in carrying
out mock surgery, determining site of saw placement, bur drilling
and screw fixation, which can then be carried out on the table. In this
case, mandibular surgery was planned on the stereolithographic
model. Mock surgery was performed and the plates were contoured
on the stereolithographic models. The mandible was rotated into
the correct position following bilateral sagittal split osteotomy. The
facial asymmetry improved significantly and stable occlusion was
achieved.

Conclusion

Rapid prototyping allows clinicians to plan orthognathic
surgeries precisely in patients with facial asymmetry and helps
save a lot of operation theatre time.
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